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THE CENTROID OF AREAS AND VOLUMES. 



By 0. B. M. ZEEE, A. M., Fh. D., Professor of Mathematics and Applied Science, Texarkana College, Texarkana, 

Arkansas-Texas. 



It is the object of this paper to put on record, once for all, general values 

2 2 

for the centroid of areas, represented by the curve! —J + [-f-j ~ ' 

and the centroid of volumes represented by the surface 

2 __?_ 2 

(X\ 2m+l fj/\2n+l f z \2p+l 

I. Areas. Let the density vary as x* - 1 j/'- 1 , the thickness being constant. 
I I x k if- l dxdy I I x^hfdxdy 



Then x 



J Cx'-hy-^xdy j C^-^y'-^dxdy 
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(2 TO + l)(2n + l) rj-+-C2m+l) + T (a» + l) + l} 



(2 Wt + l) 4 (2n + l) 'l4( 2 -+ 1 )+4^+ 1 ) + 1 ! 



r(fcm+-|-)r(fcm+;w4-m+^ +; 2 +1 +1) 



• U). 



Similarly, f = b (B). 
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This gives the centroid of a quadrant of the area whatever' be the values of 
h, I, m, n. Let k=l=l, so that the density is the same throughout the whole • 
area. 

-_ T(2m+l)r(m+w + 2) __ r(2n + l)I\m+n + 2) 
" " *~ r(m+i)r(2m+n + i) °' 2/— r(n + *)r(m + 2n+f) 



Let m=m=0, then(— V+ (-|Y=1. 



r(l)r(2) _ 4a __ r(l)T(2) __4b_ 
V(J)r(|) a "- 3* ' y_ /Xl)/Xf) ~~ 3* 



Let m=m=l, thenf— )» + (-|-)*=1. 



__ r(3)r(4) _ 256a __ r(3)T(4) _ 2566 
• r rf3\7Vi i\ a qis_ ' 3/ — iyim n in" — a 



^(|)/(V) 315* ' y l\i)l (V) "315* 
Letm=n=2, then(--)* + (^-)*=1. 



- = r(5)T(6) _ 2.4.8.12.16.20 4a 
"'* Af)^(V) a "3.5.7.9.11. 13.15' tt' 



_^ A5)r(6) 2.4.8.12.16.20 46_ 

y AsKW) "3.5.7.9.11. 13.15" w " 

Let m=0,n=l, then(— Y + (-|-)* = 1. 

_^ /'(l)f(3) _16a __ r(3)r(3) _1286 

Let m=w=|, then(-^-)* + (-|-)* = 1. 

. _ r(4)f(5) a _ JX4VX6) . b .. . .. _. 

• ■ s == 7y2yZYT i = ^T' V = r(2\r(7Y = T' centroid of the area be- 

tween the parabola and its tangents as axes. 

Let the density vary as xy, so that k=l=2. 



__ r(3ro+f)r(2m+2w + 3) __ r(3n+|)r(2?»+2w+3) 
x r(2m+l)r(3m+2n+l) a ' y r(2n+l)/T(2ro+3n + i) 



Let m=n=0, then (— )*+ (-|Y = 1. 
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. __ r(j)f(3) _ 8a __ r(|)r(3) _ 86 

• • ■ ~r(i)r(}) a — 15 ' y /TiyTt) 15 ' 

Letm=n=l, then(-^)»+ (-|-)*=l. 

__ r(|)JT(7) _128a_ __ r(|)r(7) __ 1286 
*'• *~~ r(3)r(-V) 0— 429 ' y r(3)/(V) 429 ■ 

Let m=n=f, then(— )* + (-f-)*=l- 

__ -T(6)r(9) _2a __ A6)r(9) _26_ 

• • * - r(4)r(ii) a ~~ 9 ' y ~ r(4)r(ii) 9 • 

Let the density vary as % the distance from the axis of ordinates so that 
Jfc=2, 1=1. 

__ /X3m+t)r(2m+n+j) _ T(2n 4- l)r(2m+n+f ) , 
•'• I— 7X2m+l)/X3m+n+3) a ' y ~r(n+ J)r(2m+2»i+3) ' 

Let m=w=0, then(— ) + (-?-) =1. 

. -_ At)JTt) 8»o -_ JWX|) . _3b 
* - * i'(l)r(3) 16 ' y ~r(l)/'(3) ~ 8 ' 

Let m=n=l, then(-^)* + (-|-)*=1. 

__ /W(¥) _ 49.45to __ r(3)r(V) , _636_ 
■ ■ *— r(3)/\7) a ~ 2 1 * ' y— /Xi)/X7) ~384 " 

Let m=n=l, then ("!-)* + (-|-)*-l. 

. -_ JWK7) _5a __ T(4)r(7) 3b 
" " * T(4)r(9) a ~~14 ' y ~ A2)r(9) " — 28 - 
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Let the density vary as y the distance from the axis of abscissas so that 
jb=l, 1=2. 

__ r(2m+l)r(m + 2n + f) __ r(3w + |)r(m+2w-f f) , 
■'■ x — r(m + J)r(2m + 2n + 3) a ' y ~I\2n + l)r(m + Sn + 3) 

Let m=w=0, thenf— V+ (-|-) =1. 

. __ r(i)r(f) __3a __ r(|)r(f) _8rt 
• - * r(j)r(3) ~ 8 ' y r(i)i\3) 16 " 

Letw— n=l, then(-M*+(-|-)*=l. 

__ r(3)/'(V) _63<^ __ r(|)r(-V-) _ 49.45 nrb 

•"• x ~ r(|)r(7) a 384 ' y— r(3)r(7) 2>* ' 

Let«=n=4, then(~)*+ (-y)*=l. 



__ T(4)r(7) _3a __ A6)r(7) _56_ 
*~ T(2)r(9) a ~28 ' y ~ r(4)A9) ~14' 

[To be Continued.] 



